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DETAILED ACTION 



1 . This communication is responsive to Amendment filed 04/1 7/2006. 

2. Claims 1-5, 7-16, 18-27, and 29-33 are pending in this application. Claims 1, 10, and 21 
are independent claims. In Amendment, claims 6, 17, and 28 are cancelled and claims 31-33 are 
added. This Office Action is made non-final after a RCE filed 04/17/2006. 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

4. Claims 1-5, 7-16, 18-27, and 29-33 are rejected under 35 U.S.C. 1 12, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Re claim 1, the term "can be" in line 15 is a relative term which renders the claim 
indefinite. The term "can be" is not defined by the claim, the specification does not 
provide a standard for ascertaining the requisite degree, and one of ordinary skill in the 
art would not be reasonably apprised of the scope of the invention. Claims 10 and 21 
have the same rejection. 

Thus, claims 2-5, 7-9, 11-16, 18-20, 22-27, and 29-33 are also rejected for being 
dependent upon the rejected base claims 1,10, and 21. 
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Claim Rejections - 35 USC §102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 

basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

6. Claims 1-5, 7-16, 18-27, and 29-33 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Sih et al. (U.S. 6,606,700). 

Re claim 1, Sih et al. disclose in Figures 1 and 3 a method comprising: receiving 
input data by an execution unit (e.g. input data into MACs with labels P02-P05); and 
performing by the execution unit using one ore more multiply-accumulate units in the 
execution units (e.g. Figure 3 with more than one MAC unit) one or more current 
multiply-accumulate operations (e.g. MAC1-MAC4 in Figure 1) on the received input 
data (e.g. P02-P05); and saving the received input data for one or more multiply- 
accumulate operations to be performed by the execution unit after the current multiply- 
accumulate operation (e.g. that is the feedback to the register file for saving into the 
register for the next process of MACs port PI1-PI3 in Figure 2); wherein the performing 
one or more current multiply-accumulate operations (e.g. as seen in Figure 3) includes: 
multiplying (e.g. multiplier 106) one or more input values with a multiplier in the 
execution unit; adding (e.g. adder 120) an output from the multiplier with another value 
using an adder in the execution unit; and storing (e.g. accumulator PI 2) an output of the 
adder and providing (e.g. feedback to the adder 120 from output of accumulator PI 2) the 
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another value to the adder using an accumulator in the execution unit; wherein the 
plurality of multiple-accumulate units are modular so that any number of multiply- 
accumulate units can be utilized proportionally for any given memory bandwidth (e.g. 
Figure 2). 

Re claim 2, Sih et al. further disclose in Figures 1 and 3 the receiving comprises 
receiving first and second data by the execution unit (e.g. P02 and P03 from register 
file); and wherein the performing comprises performing by the execution unit a multiply- 
accumulate operation on the received first and second data (e.g. MAC1 with 104 and 118 
as multiplier and accumulator respectively) and a multiply-accumulate operation (e.g. 
MAC3 with 128 and 132 as multiplier and accumulator respectively wherein the input 
values are from the feedback) on the received first data and on input data saved by the 
execution unit (col. 3 lines 14-21). 

Re claim 3, Sih et al. further disclose in Figures 1 and 3 the receiving comprises 
receiving first, second, third, and fourth data by the execution unit (e.g. P02-P05 as first, 
third, second, and fourth data respectively input into MAC1-MAC4); and wherein the 
performing comprises performing by the execution unit a multiply- accumulate operation 
on the received first and third data (e.g. MAC1), a multiply-accumulate operation on the 
received second and fourth data (e.g. MAC2), a multiply-accumulate operation on the 
received first and fourth data (e.g. MAC3), and a multiply-accumulate operation on the 
received second data and on input data saved by the execution unit (e.g. MAC4). 

Re claim 4, Sih et al. further disclose in Figures 1 and 3 the performing the 
multiply-accumulate operation on the received first and third data and the multiply- 
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accumulate operation on the received second and fourth data comprise multiplying the 
received first and third data to produce a first product (e.g. output of 104), multiplying the 
received second and fourth data to produce a second product (e.g. output of 106), and 
adding (e.g. 1 14) the first product (e.g. 108), the second product (e.g. 1 10), and an 
accumulated sum (e.g. MAC1). 

Re claim 5, Sih et al. further disclose in Figures 1 and 3 saving by the execution 
unit received input data for one or more multiply-accumulate operations to be performed 
by the execution unit after the current multiply-accumulate repeating the receiving, 
performing, and saving by the execution unit one or more t m to accumulate data; and 
outputting the accumulated data by the execution unit (e.g. Figure 1 and col. 4 lines 19- 
26). 

Re claim 7, Sih et al. further disclose in Figures 1 and 3 one or more tap 
coefficients are each a complex number and one or more input data samples are each a 
complex number (e.g. col. 4 lines 60-65). 

Re claim 8, Sih et al. further disclose in Figures 1 and 3 saving by the execution 
unit saved input data for one or more multiply-accumulate operations to be performed by 
the execution unit (e.g. Figure 1 wherein feedback inputs are saved in the register file). 

Re claim 9, Sih et al. further disclose in Figures 1 and 3 performing the receiving 
and performing in accordance with a single instruction multiple data instruction (col. 3 
lines 20-23). 

Re claim 10, Sih et al. disclose in Figures 1 and 3 an apparatus comprising: an 
execution unit block (Figure 1) having a plurality of inputs (e.g. P01-P06), the execution 
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unit block comprising: one or more buffers (e.g. IS1 and IS2) to save input data received 
at one or more of the inputs, the data to be utilized by the execution unit in a subsequent 
multiply-accumulate operations after current multiply-accumulate operation (e.g. register 
file in general in Figure 2); and a plurality of multiplier-accumulators (e.g. MAC3 and 
MAC4) to perform multiply-accumulate operations (e.g. MAC stands for multiplication 
and accumulation instruction), the multiplier-accumulators to perform current multiply- 
accumulate operations on input data received at one or more of the inputs and on input 
data received by the execution unit block for one or more prior multiply-accumulate 
operations (e.g. Figure 1) and stored in one or more buffers of the execution unit block 
(e.g. OS1 and OS2) and control logic (e.g. for controlling mux's in Figure 1) to control 
the multiplier-accumulators and the one or more buffers; wherein each multiplier- 
accumulator (e.g. a set of MAC 2 in Figure 3) includes a multiplier (e.g. multiplier 106) 
to multiply one or more input values, an adder (e.g. adder 120) to add an output from the 
multiplier with another value, and an accumulator (e.g. accumulator PI 2) to store an 
output from the adder and provide (e.g. feedback to the adder 120 from accumulator PI 2) 
the another value to the adder; wherein the plurality of multiple-accumulate units are 
modular so that any number of multiply-accumulate units can be utilized proportionally 
for any given memory bandwidth (e.g. Figure 2). 

Re claim 1 1, it is an apparatus claim of claim 2. Thus, claim 1 1 is also rejected 
under the same rationale as cited in the rejection of rejected claim 2. 

Re claim 12, Sih et al. further disclose in Figures 1 and 3 the execution unit block 
comprises a single multiplier-accumulator comprising a multiplier to multiply the 
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received first and second input data to produce a product (e.g. MAC3 with 128 as 
multiplier to produce first product), an accumulator to store an accumulated sum (e.g. 
134), and an adder (e.g. 132) to add the product to the accumulated sum. 

Re claim 13, it is an apparatus claim of claim 3. Thus, claim 13 is also rejected 
under the same rationale as cited in the rejection of rejected claim 3. 

Re claim 14, it is an apparatus claim of claim 4. Thus, claim 14 is also rejected 
under the same rationale as cited in the rejection of rejected claim 4. 

Re claim 15, Sih et al. further disclose in Figures 1 and 3 the execution unit block 
comprising one or more execution unit building blocks (e.g. MAC1-MAC4) each 
comprising one or more multiplier-accumulators and one or more buffers (e.g. IS1 and 
IS2). 

Re claim 16, Sih et al. further disclose in Figures 1 and 3 the control logic to 
control the execution unit block to repeat, one or more times, receiving input data at one 
or more of the inputs (e.g. col. 2 lines 55-59), performing multiply- accumulate 
operations on the received input data and on input data stored in one or more buffers pf 
the execution unit block to accumulate data, and saving the received input data in one or 
more buffers of the execution unit block (Figure 1 and col. 4 lines 19-26). 

Re claim 18, it is an apparatus claim of claim 7. Thus, claim 18 is also rejected 
under the same rationale as cited in the rejection of rejected claim 7. 

Re claim 19, it is an apparatus claim of claim 8. Thus, claim 19 is also rejected 
under the same rationale as cited in the rejection of rejected claim 8. 



Application/Control Number: 1 0/062, 1 43 Page 8 

Art Unit: 2193 

Re claim 20, it is an apparatus claim of claim 9. Thus, claim 20 is also rejected 
under the same rationale as cited in the rejection of rejected claim 9. 

Re claim 21, it is a system claim of claim 10. Thus, claim 21 is also rejected 
under the same rationale as cited in the rejection of rejected claim 10. Further, Sih et al. 
disclose in Figure 1 and 3 a system comprising: a coder/decoder to receive analog signals 
and convert the analog signals into corresponding input data (col. 1 lines 10-25 as DA 
converter). 

Re claim 22, it is a system claim of claim 1 1 . Thus, claim 22 is also rejected 
under the same rationale as cited in the rejection of rejected claim 11. 

Re claim 23, it is a system claim of claim 12. Thus, claim 23 is also rejected 
under the same rationale as cited in the rejection of rejected claim 12. 

Re claim 24, it is a system claim of claim 13. Thus, claim 24 is also rejected 
under the same rationale as cited in the rejection of rejected claim 13. 

Re claim 25, it is a system claim of claim 14. Thus, claim 25 is also rejected 
under the same rationale as cited in the rejection of rejected claim 14. 

Re claim 26, it is a system claim of claim 15. Thus, claim 26 is also rejected 
under the same rationale as cited in the rejection of rejected claim 15. 

Re claim 27, it is a system claim of claim 16. Thus, claim 27 is also rejected 
under the same rationale as cited in the rejection of rejected claim 16. 

Re claim 29, it is a system claim of claim 19. Thus, claim 29 is also rejected 
under the same rationale as cited in the rejection of rejected claim 19. 
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Re claim 30, it is a system claim of claim 20. Thus, claim 30 is also rejected 
under the same rationale as cited in the rejection of rejected claim 20. 

Re claim 31, Sih et al. further disclose in Figures 1 and 3 performing is to 
implement a finite impulse response filter (e.g. abstract line 3) with the received input 
data comprising one or more tap (e.g. Figure 1 and col. 4 lines 19-26) and one or more 
input data samples and with the accumulated data in the accumulator comprising one or 
more output data samples (e.g. MAC1-MAC4). 

Re claim 32, it is an apparatus claim of claim 32. Thus, claim 32 is also rejected 
under the same rationale as cited in the rejection of rejected claim 32. 

Re claim 33, it is a system claim of claim 31. Thus, claim 33 is also rejected 
under the same rationale as cited in the rejection of rejected claim 3 1 . 

Response to Amendment 

The amendment filed 04/17/2006 is objected to under 35 U.S.C. 132(a) because it introduces 
new matter into the disclosure. 35 U.S.C. 132(a) states that no amendment shall introduce new 
matter into the disclosure of the invention. The added material which is not supported by the 
original disclosure is as follows: 

The limitations "the plurality of multiple-accumulate units are modular so that 
any number of multiply-accumulate units can be utilized proportionally of any given 
memory bandwidth" in lines 14-16 claim 1 is not expressively seen or disclosed in the 
original disclosure. Similarly, claims 10 and 21 have the same problem. 
Applicant is required to cancel the new matter in the reply to this Office Action. 



Application/Control Number: 10/062,143 
Art Unit: 2193 



Page 10 



Response to Arguments 
7. Applicant's arguments filed 04/17/2006 have been fully considered but they are not 
persuasive. 

a. The applicant argues in page 13 for independent claims 1,10, and 21 that the 
cited reference by Sih et al. fails to disclose the step of saving the received input data for 
one or more multiply-accumulate operations to be performed by the execution unit after 
the current multiply-accumulate operation as cited in the claimed invention. 

The examiner respectfully submits that the Figure 1 of the cited reference 
inherently and expressively shown the features of saving the received input data 
for one or more multiply-accumulate operations to be performed by the execution 
unit after the current multiply-accumulate operation (e.g. that is the feedback to 
the register file for saving into the register for the next process of MACs port PI1- 
PI3 in Figure 2) wherein the result(s) of current MACs are saved into the register 
files for latter MACs computations. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chat C. Do whose telephone number is (571) 272-3721. The 
examiner can normally be reached on M => F from 7:00 AM to 5:30 PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chaki Kakali can be reached on (571) 272-3719. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Chat C. Do 
Examiner 
Art Unit 2193 

June 8, 2006 




